Low health literacy is associated with poorer health and higher mortality. Complex health materials are a barrier to health.
INTRODUCTION
Health literacy skills are 'the motivation and ability of individuals to access, understand, and use information in ways which promote and maintain good health'. 1 The most fundamental skills are those 'needed ... to function in everyday (health) situations to access and use information'. 2 Low health literacy is associated with greater use of medical services, less preventive care, greater difficulty managing long-term illnesses, 3 lower levels of health, [3] [4] [5] and higher mortality in older people. 3, 4 Levels of health literacy have been surveyed in several industrialised countries, that is, the US, Canada, Australia, and the EU, with the prevalence of low health literacy varying from 29% to 62%. [5] [6] [7] [8] Health texts are written at levels that exceed average public readings skills. 9, 10 Finding ways to reduce the mismatch between population skills and health material complexity has been identified as a priority by the US government. 11 This study sought to explore health literacy skills in an English setting, bringing together expertise from clinical practice, public health, and education. The objectives were to assess a range of health materials; to determine the threshold of health literacy and numeracy skills needed to understand and use these; and to describe the English working-age population in relation to these thresholds.
METHOD
Health materials in England were purposively sampled using a framework developed to capture literacy and numeracy skills needed to become and stay healthy. 12 This framework has been used in several national health literacy surveys.
6-8 Suitable topics within framework areas (for example, within health promotion: how to maintain a healthy weight) were discussed and agreed by the research team. Materials from topics within each framework area were independently sampled. All items were nationally publicly available in health and public libraries or via the internet. The framework, with examples and chosen subjects, is shown in Box 1.
The sampled materials were independently assessed by external experts, that is, people at a senior level (consultant or equivalent) in areas of relevance to health literacy. Health trainers (non-clinical workers providing self-management advice and signposting) were included. Prior knowledge of health
Method
Health materials were sampled using a health literacy framework. Competency thresholds to understand and use the materials were identified. The proportion of the population above and below these thresholds, and the sociodemographic variables associated with a greater risk of being below the thresholds, were described.
Results
Sixty-four health materials were sampled. Two competency thresholds were identified: text (literacy) only, and text + numeracy; 2515/5795 participants (43%) were below the text-only threshold, while 2905/4767 (61%) were below the text + numeracy threshold. Univariable analyses of social determinants of health showed that those groups more at risk of socioeconomic deprivation had higher odds of being below the health literacy competency threshold than those at lower risk of deprivation. Multivariable analysis resulted in some variables becoming non-significant or reduced in effect.
Conclusion
Levels of low health literacy mirror those found in other industrialised countries, with a mismatch between the complexity of health materials and the skills of the English adult working-age population. Those most in need of health information have the least access to it. Efficacious strategies are building population skills, improving health professionals' communication, and improving written health information.
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e379 British Journal of General Practice, June 2015 literacy was not required. Experts were approached through the UK health literacy group, a national group of researchers, practitioners, and patient groups, 13 via an email to members with an NHS email. Experts were also recruited through local contacts in London and Manchester. Fiftytwo experts were approached, of which 33 (63%) agreed to participate. They consisted of seven nurses, six GPs, six hospital consultants, five dieticians/nutritionists, two NHS managers, two road safety experts, two health trainers, two health promotion experts, and one public health consultant.
Experts were asked whether the materials represented those in everyday use, the frequency with which people would be exposed to the material, and the potential impact of failure to understand and use the information. They were asked to identify areas where additional material should be sampled. Additional sampling and assessment followed the same protocol. Views were gathered through a web-based survey.
All the materials were assessed for their literacy and numeracy complexity using the English National Qualifications Framework (NQF) 14 by education experts external to the study team (Box 2).
Education reviewers assessed the level of skill required to understand and use the materials. These were graded up to and including level 2, the level expected to be achieved by age 16 years; materials above this level were grouped with level 2. Each item was assessed by one reviewer using standard criteria for the NQF. Areas of ambiguity, or where assessment was 'borderline' between skills levels, were highlighted and discussed. The materials were not tested directly with SFL 2011 participants. Data on skills were taken directly from The 2011 Skills for Life Survey (SFL 2011) data. Further details are available from the authors.
Population health literacy competency
A competency threshold of 70% was adopted, reflecting usual English practice, and similar to the US threshold of 67%. 15 This made allowances for testing errors, assumed that understanding most health materials would be sufficient for 'competency', and mitigated against chance sampling of overly complex materials.
Each item was coded and a basic and cumulative frequency of the number of materials at each skills level tabulated, weighted according to expert health panel assessments. The proportion of the population above and below these competency thresholds were derived from SFL 2011 (Box 3). 16 SFL 2011 data were weighted to ensure they were representative of the English resident working-age population. Statistical analyses were undertaken using IBM PASW
How this fits in
Low health literacy is associated with lower levels of health, higher risk of long-term conditions, more difficulty managing conditions, and, in older people, higher mortality. This study explored the extent to which the level of literacy and numeracy required to understand and use health information in England matched the literacy and numeracy skills of the population. A significant proportion of the population did not have the skills to fully understand and use the health materials sampled. A rigorous approach should be taken to develop more accessible health information, and further research should explore the health and economic impact of low health literacy in England. • Collect information on merits of various treatment regimens for discussion with health professionals
• Diabetes mellitus • Medication instructions

Systems navigation
Access needed services
• Maps
• Application forms 19 (Box 4). The study identified a new variable, the 'Access to Information' (ATI) index. The SFL 2011 data included information on access to information sources (books, newspapers, and magazines), frequency of reading, and access to a computer and the internet. The ATI was an unweighted composite score.
Separate analyses were undertaken for literacy-only competency and for literacy + numeracy competency. For each variable, the odds of an individual being in the 'below threshold' group was calculated; odds ratios, with 95% confidence intervals (CIs) and statistical significance (P<0.05), were then calculated, with the group with the lowest odds for being below the threshold being taken as the reference group.
Multivariable logistic regression explored which variables remained significant when all variables were considered together. Adjusted odds ratios, with 95% CIs and statistical significance levels, were then calculated for each variable.
As an observational study, STROBE guidelines were followed. 20 The health materials were all publicly available, and the SFL 2011 data were fully anonymised and publicly available. Ethics approval was therefore not required.
RESULTS
Assessment of health materials
Sixty-four health materials were sampled. All contained literacy (text) information, and 50 also contained numeracy information. No materials contained just numeracy information. All sampling framework areas contained both 'text-only' and 'text + numeracy' materials except health promotion, where all items were 'text + numeracy'. Details of the materials, the external expert assessments and weighting are shown in Table 1 .
Health material representativeness was rated on a scale of 0 (not representative at all) to 3 (highly representative); mean scores ranged from 1.8 to 2.2. Weighting was calculated by multiplying 'frequency of exposure' by 'potential impact of failure to understand and use the material' (possible range 0-9); scores ranged from 3.6 to 5.0. components showed that 20 (39%) were at entry level 3 or below, and 30 (60%) were at level 1 or above. The numeracy competency threshold was therefore level 1. Thus two competency thresholds were identified; text-only materials (literacy level 2), and text + numeracy materials (literacy level 2 + numeracy level 1).
Population health literacy skills
Analyses were undertaken separately for health literacy (text-only) and health literacy + numeracy. Results for both analyses were similar, therefore only the literacy-only results are presented here; the literacy + numeracy results are available from the author on request.
The characteristics of the sample for the variables analysed for the literacy threshold are shown in Table 2 . Collection of data on participant characteristics and skills assessments were carried out as part of the SFL 2011 survey. 16 Of those who took the literacy assessments, 2515/5795 (43%) were below the text-only competency threshold. The levels of missing data, and the numbers of participants who failed to complete the tests, was low.
The characteristics of the sample for the variables analysed for the literacy + numeracy threshold, including missing data, are available from the author on request. Of those who took both the literacy and numeracy assessment, 2905/4767 participants (61%) were below the literacy + numeracy competency threshold. The levels of missing data, and the numbers of participants who failed to complete the tests, was low.
Univariable and multivariable analyses
The unadjusted (univariable) and adjusted British Journal of General Practice, June 2015 e382 (multivariable) odds ratios for the variables studied are shown in Table 3 . The results for the literacy + numeracy analysis are available from the author on request.
Box 4. Variables explored in the analysis
All the demographic, educational, and economic variables were related to competency, with odds ratios around 2 before adjustment. For both literacy-only competency and literacy + numeracy competency, those groups more at risk of socioeconomic deprivation (that is, minority ethnic groups, those born outside the UK, without English as a first language, highest level of qualification below that expected by age 16 years, not in work, in low-grade work, with a low income, and non-home owners) had significantly higher odds of being below the health literacy competency threshold when compared with groups at lower risk of socioeconomic deprivation. Older people (45-65 years) had higher odds of being below the health literacy competency threshold (text-only) than younger people (16-44 years). Sex showed a different direction for literacyonly (males had higher odds of being below the threshold) compared with literacy + numeracy (females had higher odds of being below the threshold).
After adjustment, being born in the UK and not being in work were not significant; the effect of several other predictors remained statistically significant but was reduced.
The ATI index showed that those below the competency thresholds had significantly lower access to potential sources of health information in both unadjusted and adjusted analyses.
DISCUSSION Summary
Sixty-four examples of health materials were sampled across five health activity areas. All 64 contained literacy (text) information, while 50 also contained numeracy information. No materials contained just numeracy information. The materials were written at a level of complexity above the skills of a significant proportion of the English working-age population. Of the 5795 participants who had completed the literacy skills tests, 2515 (43%) were below the text-only competency threshold, while of the 4767 people who had completed both the literacy and numeracy skills assessments, 2905 (61%) were below the literacy + numeracy competency threshold.
Analysis of SDH showed that all were highly statistically significantly associated with greater odds of being below the competency thresholds; the exception being age (literacy + numeracy competency). While not all variables remained in the multivariable models, both models showed strong associations with SDH, with those already at risk of lower health through SDH also being at higher risk of low health literacy. Those with the most need for access to health information, that is, those below the competency thresholds, therefore had the least access to it. 
Strengths and limitations
This study focuses on a key aspect in health literacy: the mismatch between population skills and the complexity of health information materials. It describes a method to evaluate this in England.
The strengths of this study are as follows. Materials were sampled from a wide range of health areas. External experts rated the materials as moderately representative of those in everyday use and felt that clinically significant numbers of patients/the public would be exposed to them, with moderate impacts on their health should they fail to understand them. The literacy and numeracy competencies were determined from a recent large English national skills survey, purposively sampled to ensure representativeness for the working-age population.
The limitations of this study were as follows. Population skills were measured using tests of a type that, while widely used in national and international surveys, have been criticised for only partially measuring skills, not adequately reflecting different cultures, and not adequately reflecting 'real life'. 21 However, the health materials used to determine competency thresholds were 'real-life' and representative of the wider range of health materials in everyday use.
This study did not assess important skills such as verbal literacy; however, the area that was examined in this study (the skills to fully understand and use health materials) is undoubtedly a core skill; people below the competency thresholds will have to use other resources, such as face-toface contacts with health professionals and family and social networks, to gather health information.
The SFL 2011 survey only assessed the skills of the population aged 16-65 years. There are numerous studies showing the impact of low health literacy in older people; 4, 22, 23 given cognitive decline with age, and the study's findings of lower health literacy in older people within the cohort in the SFL 2011 survey, it is likely that this group had an even greater unmet need.
Only a small proportion of available materials were sampled, although they were assessed as 'representative' by the study's panel of experts. In addition, locally produced materials not available nationally were not sampled; these may be written at a different level of complexity to those available nationally.
The framework used for sampling the health materials has been used in several national surveys of health literacy levels.
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While it is fairly comprehensive, the framework does not include health materials to support informed/shared decision making, thus materials in this important aspect of patient care were not sampled.
Because of funding and time limitations, the literacy and numeracy difficulty of health materials was only assessed by one reviewer; although any areas of ambiguity, or where assessment was 'borderline' between two skills levels, were highlighted and discussed. It is possible, therefore, that errors in assessment were not identified and corrected. 
Comparison with existing literature
The authors believe that this is the first study to describe a method for measuring the gap between health information complexity and the health literacy skills of the people for whom health information is designed. Despite the different methodology compared with other health literacy surveys, the proportion of the population with low health literacy is similar to that found in other industrialised countries.
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Implications for research and practice In England, health materials are too complex for the skills of a significant proportion of the population, resulting in less access to health information. Further, those who are at the highest risk of poorer health (such as those from black and minority ethnic groups and with low-income, low status jobs) are most likely to have low health literacy. The health information needed by these groups will have to be provided by the NHS as they have the least access to other information sources.
The size and importance of the problem requires awareness and effective solutions.
GPs have a key role through patient care and through their roles as health service commissioners. Rigour should be applied to the development of health materials, to ensure they are written at accessible skills levels. Non-written forms of communication (audio, visual, internet) or use of mobile phone applications could be promoted, particularly for more vulnerable groups.
In the longer-term, the raising of general literacy and numeracy skills through schools and adult education will have health benefits in addition to better life skills.
To date, most health literacy studies have been observational; it is important to develop and test interventions to improve health literacy, and assess the impact on health. 3 There have been limited numbers of health economic health literacy studies, with inconclusive results. 3 With UK annual health expenditure at £142.8 billion, 24 it is important to assess the impact of health literacy on healthcare costs, and to ensure that assessment of health literacy interventions includes an economic evaluation.
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